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GLOSSARY

Adaptive Comparative Judgment (ACJ): a technique borrowed from psychophysics (Thurstone,
1927), which is used to produce a rank order of artifacts. In this approach, judges are
presented with pairs of student work and asked to choose the better of the two items. An
algorithm selectively pairs items for comparison, based on similar results in previous
comparisons, and judges continue making comparative judgments until a reliable rank
order is achieved. ACJ has repeatedly demonstrated the ability to generate reliable results
for educational assessment and stands as an alternative to traditional marking (Kimbell,
2012; Kimbell, Wheeler, Miller, & Pollitt, 2007; Pollitt & Crisp, 2004).
Comparative Judgment: The practice of comparative judgment stems from “The Law of
Comparative Judgment,” which states that as a person is presented with a stimulus, the
person will assign the stimulus an instantaneous value. However, this value may vary
depending on circumstance and occasion. In order to address this inconsistency,
comparative judgments assign the individual to choose the better of the two stimuli. In
comparative judgements, the two stimuli are not allowed to be marked as “equal.” Instead
the assessor must choose the ‘better’ of the two stimuli. This law was intended to address
the problem with reliability in the assessing of subjective objects (Thurstone, 1927). The
Law of Comparative judgment was further used as an assessment for creating ranks in
quality scales (Thurstone, 1974), and later applied in education for determining ranks
among student work (Pollitt & Murray, 1993).
CompareAssess: Software designed and marketed by DigitalAssess to facilitate the ACJ process.
As the assessor moves through comparative judgments of all items included, the software
adapts according to the number of wins and losses of each item after a set number of rounds
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of judgments (one round is completed after each artifact has been judged at least once).
This adaptability allows the program to display ideally paired artifacts to be judged.
CompareAssess can be used to automatically calculate a reliability coefficient; after several
rounds of judgment into the adaptive judgments, the produced statistics have typically been
found to be highly reliable. Along with the reliability coefficient, the administrator of the
judgment session is able to receive data on the judgments made by individuals, outlier
judges, outlier artifacts, rank order of artifacts, numerical parameter values (calculated
based off of wins and losses), and feedback judges may have provided (DigitalAssess,
2017).
Graphic Design Project: A class assignment that applies criteria and constraints to an objective
that is administered to students. These projects allow students to apply course content
through active learning by applying different technology and tools to create a visual model
as a representation of the information (Ivers & Barron, 1998).
Formative Assessment: Methods used, both formally and informally, to conduct in-process
evaluations. Teachers use formative assessments to evaluate the understanding, learning
needs, and academic progress during a lesson, unit, or course (Dixson & Worrell, 2016).
Level: Students were each assigned a level within the assignment topic (see “Topic” below). These
levels referred to a specific portion of the population for students to focus on in their
assignment. The levels include (1) individual, (2) community, (3) nation, (4) region, and
(5) the world.
Middle School: Middle school is typically students in grades 6-8, which, in Indiana, consists of
students ages 10-13 (Indiana Department of Education, 2015).

xii
Parameter Value: The parameter value is a statistic that is calculated based on number of “wins”
and “losses” of the artifact as judgments are made. As judgments continue to be made, the
parameter value also considers the value of the win or loss. Using a mathematical model
originally developed by Rasch (1960) and refined by Pollitt (2012), these parameter values
are calculated and used to ideally pair the artifacts during judgments using ACJ software.
The calculated parameter value is based on the wins as well as the value of the win (beating
an artifact that is undefeated is of more value than beating an artifact with a losing record).
Artifacts with more wins will have a higher parameter value – allowing the parameter value
to act as a numerical quality value for each item (Pollitt, 2012).
Summative Assessment: Methods used to conduct evaluations at the end of the instructional period.
This period can be the full school year or the end of a project, unit, semester, or course
(Dixson & Worrell, 2016).
Topic: Students were each assigned a topic (e.g., one of eight byproducts of world-conflict). The
topics include (1) refugees, (2) post-war economy, (3) physical destruction, (4) change in
politics, (5) lifestyle changes, (6) education, (7) environment, and (8) health of citizens
and military personnel.

xiii
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ACJ: Adaptive Comparative Judgment
CJ: Comparative Judgment
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ABSTRACT

Author: Yoshikawa, Emily, K. MS
Institution: Purdue University
Degree Received: May 2018
Title: The Impacts of Providing and Receiving Formative Peer Feedback on Secondary Students
Achievement on a Graphic Design Project
Major Professor: Dr. Scott R. Bartholomew
Formative assessment is a widely accepted practice in education today aimed towards high
student achievement (Gielen & De Weaver, 2015). Despite its’ acceptance, there remains some
confusion, as well as contradictory ideas, around the best practices of formative assessment and,
explicitly, feedback through formative assessment (Shute, 2008). There is specifically a lack of
clarity on the impact of individual elements of providing and/or receiving formative feedback on
student achievement. Further, the influence of this feedback, if provided to/from peers in formative
settings, is not fully understood (Liu & Carless, 2006). These ideas are important to understand so
as to help clarify and improve the implementation of formative assessment in current educational
practices in order to lead to higher student achievement.
This study focused on the use of graphic design projects in secondary education and
investigated the impacts of elements of formative peer feedback to identify potentially significant
influences related to student performance. A clearer understanding of the influence of providing
and/or receiving formative peer feedback on student achievement may lead to better educational
practices that result in the improvement of student performance.
In this study, a quasi-experimental approach was used to investigate the impact of different
elements of formative peer feedback in a middle school classroom as students participated in a
four-week graphic design project. Students were assigned to research the impact of various topics
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relating to world-conflict and, following this research, design a slide that was visually appealing
while accurately representing the information found during their research.
At the midpoint of the project, students participated in formative peer assessment using an
Adaptive Comparative Judgment (ACJ) software engine to facilitate the comparisons and the
feedback. The students’ classes were divided into three intervention groups, which all participated
in the ACJ sessions: one group only provided feedback, one group only received feedback, and
one group both provided and received feedback.
The results of providing and/or receiving formative peer feedback on student achievement,
during this middle school graphic design project, are reported with the student perceptions of the
impact of providing and/or receiving formative peer feedback. Additionally, the impact on student
achievement related to the different assigned topics for the assignment are provided.

1
CHAPTER 1. INTRODUCTION

This chapter provides an introduction to the problem and research objective along with the
driving questions of this research study. The chapter also describes the significance, scope of the
study, as well as provides the assumptions, limitations, and delimitations. All material provided in
the section is intended to act as a tool that facilitates an understanding of the direction,
methodologies, and decisions pursued in this research.

1.1

Introduction to the Problem

Formative assessment, feedback, and instructional practices have been widely guided and
led by Black and Wiliam’s meta-analysis of assessment performed in 1998 (Biggs, 2011; Hattie,
2008; Hattie & Timperley, 2007; Kloser, Borko, Martinez, Stecher, & Luskin, 2017; Stronge,
2018). While many people agree with Black and Wiliam on the importance and advantages of
formative assessment as a practice in education, many also feel conflicted in how to effectively
implement various elements of formative assessment for various assignments and practices (Butt
& Lance, 2005). Additionally, as formative assessment contains various elements and layers (e.g.
feedback – including its quality, frequency, time spent providing and/or receiving), effectively
implementing each aspect can be difficult (Orsmond, Merry, & Callaghan, 2004). For example,
Hattie and Timperley (2007) highlighted the lack of concrete direction around how, when, why,
and where to implement feedback in formative assessment and Shute (2008) reported formative
feedback to be the “least understood feature in instructional design” (p. 153). Further, research has
shown that certain types of feedback may have a larger impact on student learning and achievement
than others (Hattie & Timperley, 2007). With a variety of opinions, ideas, and methodologies
related to formative feedback and assessment, there is a need to investigate how different aspects
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of peer feedback, as part of formative assessment, influence student learning (Glover & brown,
2006; Nolen, 2011).
While formative assessment and feedback practices are used in conjunction with a wide
variety of applications, they are very commonly used in tandem with design and open-ended
projects (Keppell, Au, Ma, & Chan, 2006). Design projects facilitate active learning while also
allowing students to express unique design preferences during an assignment intended to apply to
specific criteria and constraints (Laamanen & Seitamaa-Hakkarainen, 2014). These projects also
allow for active learning through various tools and technologies as students work to create a visual
representation which satisfies the provided criteria and constraints (Ivers & Barron, 1998).
Currently, popular assessments for graphic design projects are mainly criterion-based and
centered on the use of traditional rubrics (Panadero & Jonsson, 2013). However, rubrics do not
typically allow for seamless and easy formative assessment, with accompanying feedback, because
of the time spent identifying and quantifying the performance in each of the assignment’s criteria
(Markham, 2011). Further, traditional rubrics are traditionally developed with the final goal in
mind, with metrics and descriptions representing what a students’ final project should achieve
(Bissell & Lemons, 2006). In formative settings (i.e., prior to the completion of the assignment) it
is unlikely the students’ work will be satisfactory for assessment through these tools that are
designed with respect to the end result (Panadero & Jonsson, 2013).
In light of these challenges, a developing practice for formative assessments of design
projects is adaptive comparative judgment (ACJ). The ACJ process, as a formative assessment
approach, has shown promise in increasing student achievement over traditional formative peer
assessment methods (Bartholomew, Strimel, & Yoshikawa, 2018), but the specifics related to the
different elements of formative peer feedback in assessment are not yet fully understood.
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In light of these remaining questions, there is a need for additional study into the elements
of feedback in formative peer assessment for middle school graphic design projects. Further,
exploring the use of ACJ for peer formative assessment techniques may also lead to an increased
understanding of the potential for this approach to be used in educational settings. A better
understanding related to these ideas may provide educators with valuable insight into best practices
related to formative assessment, as well as opportunities related to, and connected with ACJ, for
improving student achievement. Ultimately, an increased understanding may provide educators
with the knowledge and tools necessary for efficient decision-making around formative
assessment, feedback, and student involvement during design projects.

1.2

Research Question

The research objective that guided this study centered on investigating the impact of
providing and/ or receiving formative peer feedback during a middle school graphic design project.
The focal research question, with two sub-questions, which guided this study, were:
1. What differences in achievement exist, if any, between students who only provide, only
receive, or both provide and receive formative peer feedback during a middle school design
project?
Taking into account the assigned project and the students’ submissions, two subquestions were identified to investigate the potential differences identified between groups.
These sub-research questions were chosen to explore potentially conflating and/or influential
factors related to the research question identified and the chosen methodology for the research
project with the participants and included educational artifacts. The first sub-question identified
students’ views of formative peer feedback and its helpfulness. This question states:
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a. What aspects of formative peer assessment and feedback do students recognize as
influential factors on their final design during a middle school design project?
The second sub-question reviewed whether or not assigning varying topics between
students impacted student achievement. The related sub-question states:
b. What is the influence of varying the assigned topic, if any, on a student’s
achievement during a design project?

1.3

Significance

The findings in this study may be important for all involved in education including
administration, teachers, students, and parents. These findings can specifically help to inform those
involved in designing, implementing, and improving of middle school classroom practices around
formative peer feedback. Further, any individuals with an interest in ACJ, peer formative feedback,
or formative assessment may find this research insightful and useful towards identifying best
practices and approaches. An understanding of the best practices related to peer formative
feedback may assist in reducing potentially unnecessary time spent planning, creating, and
implementing formative assessment. Additionally, this study may help to inform those
implementing design projects that may consider the use of peer formative feedback.

1.4

Scope

The study was conducted in a middle school Social Studies classroom with 135 7th grade
students (ages 12 to 13) separated between five class periods. The study took place during 90minute class periods held every other day over the span of four weeks. To investigate the impact
of different aspects of formative peer feedback on student achievement, classes were intentionally
assigned to separate study conditions to ensure that the intervention was not mixed within classes.

5
In order to separate interventions between the five classes with three intervention groups (e.g.
providing feedback, receiving feedback, and both providing and receiving feedback), one class
formed its own intervention group. As this study was centered on investigating elements of
formative peer feedback, two classes were assigned to each of the isolated elements of peer
feedback (i.e. providing feedback and receiving feedback). Specifically, one class both provided
and received feedback, two classes only provided feedback, and two classes only received
feedback. All of the feedback interventions happened in the middle of the design project (referred
to as the midpoint) and all formative peer feedback and reviews were completed in conjunction
with the ACJ process, using web-based ACJ software called CompareAssess (DigitalAssess,
2017).
The design project assigned to all participating classes of students consisted of researching
and presenting on world-conflict in the Middle East. Students were broken up into groups of four
or five, according to seating location, and were asked to research and identify a topic related to the
effects of war and world-conflict with their group (e.g., PTSD, refugees, and weapons of mass
destruction). Each group was assigned a topic and each student inside the group was assigned an
impact level (e.g., how the topic effects an individual, a community, a nation, a region, or the
world). Each group created a PowerPoint presentation consisting of five slides – each slide was
designed and created individually by one of the group members. The individual group members
worked to produce a slide with information and images around their assigned topic and level (e.g.,
economy at a local, national, or international level) and each student’s assignment was assessed,
by both peers and the teacher, on an individual basis. In addition to the post-project assessment, at
the midpoint of the study, a formative peer assessment – using the ACJ approach – was
incorporated which allowed students to assess peer work and provide feedback for the
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improvement of the final design project. CompareAssess, the software tool for facilitating ACJ,
was used by all students at both the midpoint and the conclusion of the assignment for assessing
the submitted slides. To enable this process all slides were electronically uploaded at the midpoint,
and the conclusion, of the assigned design project.

1.5

Assumptions

The assumptions of this study were:
1. The participants were honest and candid in all post-survey answers.
2. Participants had a sincere interest in participating in the study and did not expect to get a
higher grade in the class as a result of their participation or consent to participate in the
study.
3. The classroom lessons, material, resources, setup, and environment were comparable
across all five classes.
4. All students participated equally within their groups and the products submitted will be the
work from the individual participant.
5. The Hawthorne Effect was minimal in the participants of the study suggesting student
behavior was not significantly different as a result of the research study conditions.
6. The ACJ software, CompareAssess, functioned properly with every login and password
and in its facilitation of the ACJ process.
7. The intervention groups, composed of multiple classes of students, were comparable.
8. Students did not discuss the feedback given outside of the class with other students
participating.
9. All students completed a comparable number of comparative judgments.
10. Students made formative peer evaluations using their own CompareAssess account.
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11. Students were able to accurately assess peer work using comparative judgments when
given specific criteria as opposed to a holistic statement.

1.6

Limitations

The limitations of this study were:
1. Research was only conducted with students at the 7th grade level (students age 12 to 13).
2. Research findings from this study are confined to the participating social studies classroom,
teacher, and students.
3. The research study findings were limited in time; the unit chosen to implement the study
was a four-week study during second quarter. Only students enrolled in Social Studies with
the participating teacher second quarter were included in the study.
4. Research focused on feedback provided and received through ACJ.
5. As the participating teacher has a strong belief in all students providing and/or receiving
some level of feedback, no control group that did not have any form of feedback was used
in this study.
6. The participating teacher was aware of which classes received which intervention, as they
were present for all ACJ evaluations.

1.7

Delimitations

The delimitations of this study were:
1. Research did not investigate the effect on student achievement through varying the
amounts of comparative judgments.
2. Research did not take place outside of the participating teacher’s classroom.

8
3. Research did not include groupings that separated members of the same class period. This
was done to avoid possible mixing of the interventions.
4. Research did not include activities that happened outside of the classroom.

1.8

Definitions

Adaptive Comparative Judgment (ACJ): a technique borrowed from psychophysics (Thurstone,
1927), which is used to produce a rank order of artifacts. In this approach, judges are
presented with pairs of student work and asked to choose the better of the two items. An
algorithm selectively pairs items for comparison based on similar results in previous
comparisons and judges continue making judgments until a reliable rank order is achieved.
ACJ has repeatedly demonstrated the ability to generate reliable results for educational
assessment and stands as an alternative to traditional marking (Kimbell, 2012a; Kimbell,
Wheeler, Miller, & Pollitt, 2007; Pollitt & Crisp, 2004).
Comparative Judgment: The practice of comparative judgment stems from “The Law of
Comparative Judgment,” which states that as a person is presented with a stimulus, the
person will assign the stimulus an instantaneous value. However, this value may vary
depending on circumstance and occasion. In order to address this inconsistency,
comparative judgments assign the individual to choose the better of the two stimuli. In
comparative judgements, the two stimuli are not allowed to be marked as “equal.” Instead
the assessor must choose the ‘better’ of the two stimuli. This law was intended to address
the problem with reliability in the assessing of subjective objects (Thurstone, 1927). The
Law of Comparative judgment was further used as an assessment for creating ranks in
quality scales (Thurstone, 1974), and later applied in education for determining ranks
among student work (Pollitt & Murray, 1993).
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CompareAssess: Software designed to facilitate the ACJ process. As the assessor moves through
comparative judgments of all items included, the software adapts according to the number
of wins and losses of each item after five rounds of judgment (one round is when each
artifact has been judged at least once). This adaptability allows the program to display
ideally paired artifacts to be judged. CompareAssess is able to calculate a reliability
coefficient, which has typically been found to be highly reliable after 12 rounds of
judgement (Pollitt, 2004). Along with the reliability coefficient, the administrator of the
judgment session is able to receive data on the judgments made by individuals, outlier
judges, outlier artifacts, rank order of artifacts, numerical parameter values (calculated
based off of wins and losses), and feedback judges may have provided (DigitalAssess,
2017).
Graphic Design Project: A class assignment that applies criteria and constraints to an objective
that is administered to students. These projects allow students to apply course content
through active learning by applying different technologies and tools to create a visual
model as a representation of the information learned (Ivers & Barron, 1998).
Formative Assessment: Methods used, both formally and informally, to conduct in-process
evaluations. Teachers use formative assessments to evaluate the understanding, learning
needs, and academic progress during a lesson, unit, or course (Dixson & Worrell, 2016).
Middle School: In the state of Indiana, middle school is typically students in grades 6-8, which
consists of students ages 11-14 (Indiana Department of Education, 2015).
Parameter Value: The parameter value is a statistic that is calculated based on number of “wins”
and “losses” of any particular artifact as comparative judgments are made. As judgments
continue to be made, the parameter value also considers the value of the win or loss (e.g.,

10
based on whether the artifact, which another artifact is being compared against, has a
winning or a losing record). Using a mathematical model originally developed by Rasch
(1960) and refined by Pollitt (2012), these parameter scores are calculated and used to more
ideally pair artifacts during subsequent judgments using ACJ software. The calculated
value is based on the wins as well as the value of the win (e.g., beating an artifact that is
undefeated is of more value than beating an artifact with a losing record); in sum, artifacts
with more wins will have a higher parameter value which allows the parameter value to act
as a numerical quality value (Pollitt, 2012).
Summative Assessment: Methods used to conduct evaluations at the end of the instructional period.
This period can be the full school year or the end of a project, unit, semester, or course
(Dixson & Worrell, 2016).

1.9

Summary

This chapter provided an introduction to the problem and driving questions of this research
study. The chapter also described the significance and scope of the study and discussed the
assumptions, limitations, and delimitations of the study. All material provided in this chapter was
intended to act as a tool which facilitates an understanding of the direction pursued in this research.
The following section will provide a literature review outlining what design projects are,
what formative assessment is, and feedback associated with formative assessment. Specifically,
different aspects of formative feedback will be discussed, along with various findings on the effects
of each of these aspects on student achievement. The upcoming chapter will also discuss the use
of adaptive comparative judgments as a method for the providing and receiving of formative peer
feedback.
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CHAPTER 2. LITERATURE REVIEW

The purpose of this chapter is to review previous work related to the problem being
investigated. In order to do so, this chapter will examine current literature around design projects,
along with current assessment practices for design projects. Additionally, an examination into the
literature around the use of formative assessment and formative feedback, specifically formative
peer feedback, is included in order to frame and inform the research effort.

2.1

Problem Statement

Formative feedback is an ongoing practice in education systems intended to help strengthen
student performance (Gielen & De Weaver, 2015), but there continues to be a lack of
understanding of how to best implement these practices in education (Shute, 2008). While much
research has been done in higher education looking at feedback in various disciplines, from
architecture to writing (Ardington & Drury, 2017), there is still a lack of understanding around the
influence of different aspects of formative feedback in K-12 education (Fluckinger, Vigil, Pasco,
& Danielson, 2010). Understanding the influence of different feedback elements (e.g., providing
feedback, receiving feedback) may assist teachers in more effectively utilizing feedback in their
own classrooms and, recognizing constraints related to time and resources. These findings may
also assist teachers in prioritizing the most effective methodologies around feedback for student
achievement. Specifically, as design projects continue to be implemented in secondary education,
a better understanding of the different elements related to feedback for these projects may help
improve student performance.
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2.2

Research Question

The main research question that guided the investigation of this study was:
1. What differences in achievement exist, if any, between students who only provide, only
receive, or both provide and receive formative peer feedback during a middle school design
project?

2.3

Design Projects

Design projects are assignments where students use provided criteria and constraints while
designing to produce a prototype or visual representation (Ivers & Barron, 1998). During design
projects, students are often challenged to design an artifact intended to meet learning objectives
while also utilizing personal autonomy and creativity (Laamanen & Seitamaa-Hakkarainen, 2014).
Nichols (2016) highlighted some benefits of design projects; these include allowing
students to be engaged in work while increasing personal ownership of the project. Despite these
benefits, design projects can be challenging for students as they require students to follow the
assignment criteria while simultaneously striving to express unique creativity (Laamanen &
Seitamaa-Hakkarainen, 2014). Within the body of knowledge around the use of design projects in
education, there continues to be a search for improved application, processes, and approaches for
classroom integration and learning (Landis, Dancz, Ketchman, Parrish, Bilec, Burke, & Hottle,
2017).
Recognizing that design projects have demonstrated improvement in student experiences
and learning (Knight, Carlson, & Sullivan, 2007), the assessment associated with these projects
has also been studied (Brackin & Gibson, 2002). Efforts around both summative and formative
assessment of such projects have shown that providing formative feedback to students may help
enforce and evaluate alignment with criteria (Bailey & Garner, 2010) in student design projects.
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2.4

Design Project Assessment

To date, most of the current assessment practices for design projects are criterion-based,
with approaches emphasizing the use of rubrics (Markham, 2011; Panadero & Jonsson, 2013).
However, criterion-based assessments often fall short of measuring the identified objectives and
may prioritize the topic rather than the process students use to achieve that topic (Bartholomew,
2016; Reynolds, Livingston, Willson, & Willson, 2010). Additionally, the emphasis on rubrics and
summative assessment practices do not necessarily always align with, or facilitate the
incorporation of formative assessment and feedback – areas which have shown beneficial in
assisting students in identifying areas needed for growth and learning (Markham, 2011).
Although the majority of the efforts around design project assessment have been
summative, continued studies have shown that formative assessment approaches are useful in
assisting the growth of students in design projects (Cowie & Bell, 1999). These formative
assessment practices have been found to increase in self-regulated learning and progress (Nicol &
McFarlane-Dick, 2006).
A relatively new assessment approach that has shown promise for design projects is ACJ
(Newhouse, 2014). In this approach, an assessor is shown two artifacts (e.g., student portfolios,
essays, graphic designs, pictures of design projects, or a variety of other items) to be judged using
software program created to run the ACJ process. Each artifact develops a winning or losing record
based on whether or not it is chosen by an assessor in the comparison. A parameter value can be
calculated by ACJ software based on the number of times each artifact is chosen when displayed
in a pair of items. As judgments continue to be made, the parameter value also considers the value
of the win or loss (Pollitt, 2012). Recent efforts with the ACJ approach involved students
participating in ACJ as a formative peer assessment, revealing increased student achievement and
learning (Albano, Capuano, & Pierri, 2017; Bartholomew, Strimel & Yoshikawa, 2018).
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Overall, formative assessment during growing practices, such as design projects, affords
teachers the opportunity to see student progress in the assigned task along with the opportunity to
see how good students understand assignment criteria (Topping, 2009). In finding the best
practices for both teaching and assessment methods, teachers may additionally be able to cut down
on unnecessary practices that take an inordinate amount of time to plan or implement. However,
choosing the correct form of assessment, both summative and formative, for the classroom
practices is an integral part of education (Doppelt, 2009).

2.5

Formative Assessment

Formative assessment is a strategy that helps to inform educators of the understanding and
growth of students in situ (Dixson & Worrell, 2016). It is a method used to assess student progress
while the students are in the process of completing a task. Formative assessment, as a pedagogical
strategy, can be done both formally and/or informally and may include a variety of methods and
interventions such as observations, quizzes, asking questions to check for understanding, peer
evaluations, peer feedback, and homework assignments (Bennett, 2011).
As assessment began taking a larger role in education, Black and Wiliam (1998) fronted
the movement towards a better understanding of formative assessment. Their work, which is seen
as foundational in the educational field, has been examined, tested, and added to by additional
studies over the years showing the use of formative assessment in emerging practices, such as
blended learning (Klinkenberg, 2016). Studies have also reaffirmed Black and Wiliam’s analysis
emphasizing the importance of formative feedback (Fullan, 2007; Hattie & Timperley, 2007).
Findings from Black and Wiliam’s (1998) original meta-analysis, consisting of a collection of over
250 studies dating back to 1988, indicated that formative assessment was not well understood by
teachers which has resulted in a weak implementation in practice. Their findings also identified
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important practices (i.e., giving constant and consistent feedback, having checkpoints for students
that have to be passed before being allowed to move on, and helping students understand and build
the criteria for themselves) within various disciplines (e.g., writing, math, science), which
corresponded with strong student gains through formative assessment. Additionally, they noted
that formative assessment was heavily influenced by national and local requirements for education
and that changing classroom practices often necessitated a significant change in the teacher’s
perception of both the student and the teacher’s classroom roles in order for a strong
implementation of formative assessment. In spite of these challenges, Black and Wiliam (1998)
conclude that the benefits of formative assessment are worthy of pursuing.
The implications and results from feedback, one key element of formative assessment, are
not clearly understood. To this point, Shute (2008) referred to feedback as the “least understood
feature in instructional design” (p. 153). Sadler (1989) suggested that the value and importance of
feedback may be less understood as the effects are expected to be delayed or possibly masked by
other factors. Current findings on formative feedback are contradictory in terms of its effect on
student achievement. For example, one study by Glover and Brown (2006) found that excessive
formative feedback caused students to become overwhelmed and led to a decrease in student
achievement. However, work by Nolen (2011) showed that increasing formative assessment
feedback practices, such as intermediate feedback, can help to reduce the associated risk of over
complicating assignments to improve student learning. Black and Wiliam (1998) outlined five
factors that are necessary for effective formative feedback, namely that students are: (1) given
feedback, (2) given feedback on their current achievement compared to an expected level of
achievement, (3) given feedback rapidly, (4) given diagnostic feedback, and (5) given the
opportunity to discuss how to address weaknesses in work.
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Gibbs and Simpson (2005) further explain how formative feedback from a peer can be
beneficial; this is described using six factors that positively influence student performance – they
suggest that feedback needs to be: (1) focused on student performance, (2) received in a timely
manner, (3) sufficiently frequent and detailed, (4) appropriate in relation to the assessment criteria,
(5) appropriate to the discipline and subject being studied, and (6) acted upon.
While many people agree that formative assessment and feedback are important, there
continues to be disagreement as to why, how much, who, and under what circumstances this
feedback should be provided (Black & Wiliam, 1998; Gibbs & Simpson, 2005). In spite of the
ambiguity surrounding formative feedback, efforts have shown that there are some clearly seen
and understood benefits and challenges in the use of formative assessment.
2.5.1

Benefits of Formative Assessment

Specific benefits of formative assessment practices include the increase of student learning
gains as a result of regular testing of material (Martinez & Martinez, 1992; Stratling, 2017;
Whiting, Vanburgh, & Render, 1995; Wolf, 2007), well-formulated formative feedback with
explicit directions for improvement (Black & Wiliam, 1998; Kulik, Kulik, & Bangert-Drowns,
1990; Vaughan & Uribe, 2016; Whiting, Vanburgh, & Render, 1995), helping students to
recognize the gap between what they know and what the goal is, and helping students recognize
what to do in order to close the gap (Holmberg, 2017; Ramprasad, 1983; Sadler, 1989).
As educators continue to take advantage of these practices of regularly testing material,
giving explicit formative feedback, and helping students to recognize and close the knowledge gap
through formative assessments, they may be able to check for student growth and understanding
throughout a curriculum, unit, and lesson, with the opportunity to tailor and fit teaching to the
specific needs of students (Black & Wiliam, 2009). Luckin, Clark, Avramides, Hunter, and Oliver
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(2017) emphasized how the integration of technology into assessments in order to assist teachers
in tracking student processes and progress may be a valuable approach to increasing the efficiency
and feasibility of formative feedback and assessment implementation in the classroom.
Similarly, Ponce, Mayer, Figueroa, and López (2017) advocated for the use of technology
in formative assessment, arguing that as students are allowed access to computers in both high
school level and collegiate level language arts classes. Students are allotted the opportunity to new
interactive learning styles and the instructors for these classes were able to see more the progress
of the students and use the provided information to guide classroom activities in a formative
manner. Findings within this study showed that the college students participating in the formative
interactive learning performed higher in a vocabulary test compared with their peers. Further,
students in the high school class that participated in a similar technology-enabled interactive
learning environment improved in both vocabulary and comprehension after the 10-week period,
as opposed to the higher education that only improved in vocabulary. This discrepancy between
different grade levels exemplifies a need to further investigate elements of formative assessment
(Ponce, et al., 2017).
Additional findings around the integration of technology and formative assessment have
continued to expand through new methods such as peer feedback through blogging software
(Nokavich, 2016), interactive assessment (Cowie & Bell, 1999), and portfolios (Burner, 2014).
These interactive methods of formative assessment have shown both positive and negative effects
on student gains. Benefits of interactive methods include the opportunity for educators to see the
personal, social, and pedagogical development of students. However, interactive methods can also
cause inequality in the classroom as only specific students are interacting at any one time (Bell &
Cowie, 1997; Cowie & Bell, 1999). Another technology-centric approach – the use of digital
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portfolios for tracking student work and progress - has shown promise in following student growth
and allowing students to receive a mix of self-assessed and teacher feedback through formative
processes (Ramova & Andrew, 2011).
2.5.2

Challenges of Formative Assessment

While formative assessment is considered to hold an important role in education, many
educators are left without a solid framework to assist in the coordination of the separate
components of formative assessment to help with learning in the classroom (Bachor & Anderson,
1994; Reynolds, et al., 2010). One of the biggest challenges in the implementation of formative
assessment is identifying the purpose of the assessment (Andrade & Cizek, 2010). Although the
summative assessment may be easily understood, as it is based on the overall objective of the
assignment, formative assessments can be difficult to prepare for and purposefully implement with
the adequately needed feedback and a clear direction (Andrade & Cizek, 2010).
Bailey and Garner (2010) reported that teachers struggle with aspects of the formative
assessment and feedback process as they are challenged with finding the balance of giving
assessments along with providing adequate feedback for students to improve and progress.
Specifically, teachers have also struggled to discover appropriate formative assessment strategies
which facilitate correct student interpretation and implementation of the provided feedback and
which help increase student achievement (Black & Wiliam, 1998).
Further, despite the potential for peer analysis, students have consistently demonstrated
that they trust staff and teacher feedback more than feedback from peers (Hamer, Purchase,
Luxton-Reilly, & Denny, 2015; McCarthy, 2017). Further, research has shown that students differ
in their preferred medium (e.g., online, face to face, in writing) for receiving feedback (Hamer, et
al., 2015). Together, these findings suggest that the culture and experience of students may
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contribute to their formative feedback preferences and the effectiveness of this feedback
(Ardington & Drury, 2017; McCarthy, 2017; Baker, 2016). However, the majority of this research,
and the associated findings, are confined to higher-education settings while research related to
younger learners, such as middle school level students, remains limited (Fluckinger, et al., 2010;
Turner, 2011). Therefore, a correct understanding of how these findings may translate to younger
students would be valuable in assisting teachers with their own formative feedback and assessment
practices.
2.5.3

Peer Feedback

Peer feedback, a specific approach to formative feedback and assessment, can be an
effective tool as it provides quick feedback alongside directions for students to improve their
project. Students recognize the value of peer assessment in working towards an assigned objective,
the understanding of which is obtained as students participate in and use peer feedback (Russell,
Van Horne, Ward, Bettis, & Gikonyo, 2017). Gielen and De Wever (2015) looked at higher
education students participating in peer assessments on a writing assignment which involved
providing of feedback on three drafts and a final assignment. Feedback from peers was given on
each of the three drafts, and it was reported that both feedback quality and product scores increased
significantly for all conditions over time.
Similarly, Jones and Alcock (2013) implemented peer assessment and feedback in higher
education through the use of ACJ. Participating in ACJ, as a formative feedback tool, afforded
students the opportunity to engage in peer feedback which became useful as more than a final
assessment for work. Formative peer feedback during a formative assessment during the
assignment’s development helps students to feel more confident and competent in the final product
(Jones & Alcock, 2013; Walker, 2015). Additional higher education studies have found that
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students react well to having ACJ as a formative peer assessment as it focuses on assessing the
student work as a whole – removing explicit assessment criteria (Canty, Seery, Hartell, & Doyle,
2017).
Continued studies showed that as students review peer work they were able to see things
that they could work on and improve upon in their own work. For example, Li and Gao (2016)
found that students in a teacher education classes who participated in a formative peer evaluation
performed significantly better on a project to develop a lesson plan than the students that did not
participate in the peer evaluation and feedback activity. Additionally, as students are given criteria
to judge peer’s work, students may be more reflective and progress in their own performance
(Kulkarni, Wei, Le, Chia, Papadopoulos, Cheng, Koller, & Klemmer, 2015). Other research
showed that the engagement of students in peer feedback also encourages students to develop
critical thinking and reflection skills (Sluijsmans, Dochy, & Moerkerke, 1998), understand more
class material (Stefani, 1994), and improve their educational development (Nicol, Thomson, &
Breslin, 2014; Li, Liu, & Steckelberg, 2010).
Sadler (1998) argued that peer- and self-assessment hold great potential in education as
long as the students are included in the process of “making sound qualitative judgments and
defending them” (p. 82). Relatedly, Nicol, Thomson, and Breslin (2014) found that as students
participate in the feedback process they engage in a judgment and evaluation process which helps
them in applying assignment criteria and in being more reflective about their own work.
Importantly, while formative feedback from peers is generally found to be perceived by students
as lower quality than that from experienced tutors or staff, the differences in feedback quality
between students and tutors or staff were not found to be significant (Hammer, et al., 2015).
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Empirical Research on peer feedback during design projects seems to continually be
overlooked with the majority of research revolving around writing assignments (Williams, Brian,
Elger, & Schumacher, 2007; Min, 2005; Rieber, 2006; Ertmer, Richardson, Belland, Camin,
Connolly, Coulthard, Lei, & Mong, 2007). In a search done in the “Education Source” database,
the search “Peer Feedback” resulted in 1,229 results. With a random sample of 100 of these
sources, 71 of these results were on writing assignments in areas such as language learners (29),
writing composition classes (35), and communications with an emphasis on social media (7). Other
areas included math (1), pre-service education (5), engineering (3), post-graduate medical classes
(7), Science (4), and dance (1). Additionally, six of the results were focused on online course
discussions. Of the limited research around design projects and formative feedback the majority
focus on improving the quality and frequency of the feedback itself, and do not review the impact
of feedback on student achievement (Carberry, Brunhaver, Csavina, & McKenna, 2016). Studies
reviewing the quality of feedback have also included the use of various technologies, such as
personal computers and gaming interfaces, in the engaging of students in peer feedback
(Gehringer, Gummadi, Kadanjoth, & Andrews, 2010; House, Watt, & Williams, 2006).
Hattie and Timperley (2007) reviewed studies looking into feedback. It was revealed that
there are at least three meta-analyses covering 100 studies of student evaluation feedback. From
these studies, they found 61 effects creating an effect size of 0.42 (Hattie & Timperley, 2007).
This small effect size suggests that remains a need to investigate further into the use of student
assessments through peer evaluation and feedback.

2.6

Summary

This section discussed the growing practice of the use of graphic design projects, which
engage students as they are able to individualize school assignments. As design projects continue
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to be implemented in middle school settings, formative assessment is necessary for student growth.
Formative feedback, which is often incorporated into formative assessment, may assist students to
increase achievement but there is a need to investigate deeper into the impact and importance of
the providing and receiving of formative peer feedback. The following chapter will describe the
methods employed to explore the impact of providing and receiving peer feedback on a middle
school design project.
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CHAPTER 3. METHODOLOGY

This chapter will outline and discuss the specific methods implemented for this study. It
provides the quantitative variables and procedures contributing to the research design approach
utilized in this study. An explanation of the sampling method and sample size will also be provided.
Further, this chapter will explain how each of the variables will be collected and analyzed in order
investigate the research question that guided the procedures of this study.

3.1

Research Question

The research question that guided the investigation of this study was:
1. What differences in achievement exist, if any, between students who only provide, only
receive, or both provide and receive formative peer feedback during a middle school design
project?

3.2

Research Design

For this study, the intervention groups were assigned according to cluster sampling
techniques, namely, existing classes of students were all assigned to the same intervention group.
As this was not a random sample, the research design chosen for this investigation was a quasiexperimental approach. Additionally, the findings from this research were predominantly based
on quantitative data with qualitative responses from students serving to inform and expand upon
the mainly quantitative research design.

3.3
Independent variables in this study include

Variables
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•

providing written peer feedback during the design project,

•

receiving written peer feedback during the design project,

•

both providing and receiving feedback during the design project,

•

topic assigned to the students (students were each assigned one of eight byproducts of
world-conflict that will be referred to as the “topic” in this study),

•

level assigned to the students (similar to the topic, students were each assigned a level
within their assigned topic of how that topic effects a certain scope of people. These are
considered the “level” in this study),

•

and the survey responses received from the students.

Dependent variables in this study include
•

midpoint parameter value received from peer ACJ assessment,

•

final parameter value received from peer ACJ assessment,

•

and grades received from the teacher.

The constant variables in the study are
•

making comparative judgments through the ACJ software, CompareAssess,

•

the participating teacher (and accompanying instruction),

•

the graphic design project related to by-products of world conflict,

•

and the allocated time in class to work on the project.

3.4

Hypotheses

H = Student performance, as measured by the final parameter value, is not affected by whether
0

students provide feedback, receive feedback, or both provide and receive feedback.
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H =Student performance, as measured by the final parameter value, will be highest when students
1

both provide and receive feedback.
H =Student performance, as measured by the final parameter value, will be highest when students
2

only provide feedback. Receiving feedback does not make a significant positive difference on
student performance.
H =Student performance, as measured by the final parameter value, will be highest when students
3

only receive feedback. Providing feedback does not make a significant positive difference on
student performance.

3.5

Participants

The participating teacher and classes were self-identified by the school instructional coach
who contacted the research team. The participating school resides in an affluent area located in the
Midwest United States. This school district has less than 10% of students with free and reduced
lunch. Additionally, the district has nearly 90% non-immigrant native English language speakers.

3.6

Teacher Selection

One teacher was selected for the study based on the recommendations of the instructional
coach of the school, previous collaboration, and willingness to participate. The participating
teacher holds a master’s degree and has spent over 10 years teaching secondary Social Studies. In
addition to social studies endorsements, the teacher also holds endorsements for political science
and geography. Additionally, the teacher was familiar with ACJ through participation in a previous
research study that utilized ACJ with students in a formative manner. Having found ACJ to be a
useful and credible formative assessment practice (Bartholomew, Strimel, & Yoshikawa, 2018),
the teacher was interested in exploring further uses and practices around this method. The
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participating teacher also expressed interest and strong beliefs in the usefulness in the use of peer
feedback, and agreed that the exploration of formative peer feedback through ACJ was a
worthwhile research endeavor. Following the recruitment for participation in the study, the teacher
implemented the chosen project in each class taught (n=5). The identified project consisted of
researching world-conflicts – specifically in the Middle East – and how these world conflicts
impact individuals, communities, nations, regions, and the world as a whole.
The study population of 135 students (N=135) came from the teacher’s five classes which
ranged from 25-29 students each (see Table 3.1). All students were recruited for participation in
the study based on the participation of their teacher. Following IRB approval, and the receipt of
the appropriate permission, students completed the assignment and had their midpoint parameter
scores, final parameter scores, intervention groups, and post-study questionnaire collected and
analyzed throughout the study.
Table 3.1 Dividing participants into the separate intervention groups.
Class

Intervention Group

Number of Students

1

Group 2

28

2

Group 3

29

3

Group 2

25

4

Group 1

27

5

Group 1

26

As there were five classes and three intervention groups, one of the intervention groups
could only have one class. The class with the largest population was chosen to participate as its
own intervention group. The remaining two intervention groups were assigned with two class
sections according to population size. Prior to the data collection, efforts were made to ensure
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comparability across intervention groups. The investigation into comparability was completed
through ANOVA statistical techniques using the first quarter grades for all students, with the
separated intervention groups as the covariate. After confirming comparability of the groups, the
treatment conditions (e.g., receiving and/or providing feedback) were determined by random
assignment (see Table 3.2).

Table 3.2 Dividing participants into the separate intervention groups.
Group

Assigned Classes Number of Students Provided Feedback

Group 1 (2 Classes)

4, 5

53

Group 2 (2 Classes)

1, 3

53

x

2

29

x

Group 3 (1 Class)

Received Feedback
x

x

In addition to comparability testing, a power analysis was performed to ensure potential
for achieving statistical significance. The power analysis revealed that the needed sample size was
14 students per intervention group. The size of the intervention groups in our study ranged from
28 to 53 students indicating a sufficient sample size for proceeding with the research. The
interventions, which consisted of both providing and receiving feedback, only providing feedback,
and only receiving feedback, took place on a group level rather than at a student level so that all
of the students in each class received the same intervention. This was intentionally done to prevent
interference bias, or contamination between students in the same class who may have recognized
that students were receiving different treatments in their class.

3.7

Procedures

The five classes were divided into three treatment groups (see Table 3.2). Two classes were
assigned to “Group 1” and were placed in the first intervention of only receiving feedback. Two
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classes were assigned to “Group 2” and were designated to the second intervention of only
providing feedback. One class represented “Group 3” and was assigned to the last intervention
where the students both provided and received feedback. Quantitative student data was collected
throughout the study along with a short answer post-study questionnaire, which allowed students
to share their perceptions of the helpfulness of peer feedback with both quantitative and qualitative
data.
3.7.1

ACJ as a Tool for Formative Assessment

Adaptive Comparative Judgment (ACJ), an assessment method that evolved from
comparative judgment, was chosen as a formative feedback facilitation tool for this study as it has
been found to be a valid and reliable assessment method in previous work (Steedle & Ferrara,
2016). A brief explanation of the ACJ approach, its history, and the associated technological tool,
CompareAssess, is included here as the use of this tool was influential in the methods development
and implementation of this research.
ACJ is an approach to assessment, which relies on a series of comparative judgements. The
practice of comparative judgment in assessment rose from the need to improve the reliability of
assessment. Traditional forms of assessment, which often utilized criteria and rubrics, have been
found to be notoriously unreliable (Moskal & Leydens, 2000), difficult to use (Meier, Rich &
Cady, 2006), and time-consuming (Mertler, 2001). The law of comparative judgment assumes that
people give “phenomenon” (in education a phenomenon may be an assignment or test) an
instinctive value assigned by one’s preference or experience. These values can be something as
simple as “good” or “bad” or can be more complex to an applied numeric value or grade. However,
this instinctive value assigned can vary based on occasion depending on outside factors or
influences (Thurstone, 1927).
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As an alternative approach to assessment, comparative judgment works under the
assumption that when two phenomena are placed in comparison with one another, a judge can use
an instinctively assigned value to compare and identify which of the two phenomena are ‘better’
(Pollitt, 2004). In comparative judgment, each judgment is intended to be made according to a
‘holistic statement,’ which is an overarching standard as opposed to individual criteria, to which
the artifacts or phenomena are compared according to. By repeatedly comparing sets of items a
rank-order can be produced of all the items assessed. The comparative judgment method of
assessment has demonstrated consistent results in meeting the need for reliability in assessments;
however, it was largely unused for decades because of the time-requirements associated with a
repetitive comparison process.
Pollitt, and others, took advantage of advances in computing technology to take the idea of
comparative judgment and automate the process of displaying pairs of work for assessment (Pollitt,
2004). This automation, which utilized computers, led to the development of an algorithm, which
adaptively paired similarly-ranked items and led to the concept of adaptive comparative judgment
– an approach which significantly reduced the required time to produce a ranking of all items. The
adaptive trait, which can be enacted after five rounds of judgment (one complete round occurs
when each assignment has been compared at least once), in this approach refers to the ability of
the embedded algorithm to selectively pair similarly-ranked items for judgment as an assessor
progresses through the process of comparative judgment (Kimbell, 2012a, 2012b; Pollitt, 2012).
As an assessor progresses through rounds of adaptive comparison, a rank order can potentially be
formed with high levels of reliability. This complex process is enabled by software, such as
CompareAssess, which has continued to undergo research and development efforts since its’
inception.
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The ACJ software, titled CompareAssess, was chosen for this study because it has been
designed, tested, and previously demonstrated easily accessible feedback methods which allow for
the separation of feedback elements to be studied in the different interventions. Current research
into CompareAssess suggests that the ACJ-produced rank order is considered reliable after 12
rounds of judgment (Pollitt, 2004; DigitalAssess, 2017). This reliability has often been found to
increase with continued rounds of judgment. Along with a rank order, a parameter value is
generated from the algorithm of the system according to the number of wins and losses. The
parameter value is typically a decimal value found between -15 to 15 and is derived from the winloss record of each artifact. While the rank order, with equidistant items, demonstrates an ordering
of quality, the parameter value demonstrates how much better one item is from another.
Research has shown that using ACJ to engage students in peer feedback is a potentially
powerful approach towards formative assessment throughout an assignment’s development
(Bartholomew, Strimel, & Yoshikawa, 2018; Albano, Capuano, & Pierri, 2017). These efforts
have been promising, in terms of helping student achievement (Newhouse, 2011) and align with
other work (Nolen, 2011) which shows that increasing formative assessment practices, such as
intermediate feedback, can help to reduce the associated risk in assessments and improve student
learning.
In addition to a ranking and a parameter value for each item, the ACJ engine
CompareAssess also produces a reliability coefficient for the rank order. This reliability coefficient
can be termed a Judgment Consistency Coefficient (JCC)(Pollitt, 2015), which indicates
confidence in results (i.e., how well one could predict future judgments based on the previous
judgments made). This reliability statistic has often been found to increase as more information is
gathered (more judgments are made).
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3.7.2

Teacher Training and Implementation Fidelity

The participating teacher was trained on CompareAssess in a professional development
with the instructional coach at the school by the researcher. The teacher had also previously
implemented ACJ with the previous year’s students acting as peer assessors on a different
assignment. The graphic design project, completed by the students in this study, was developed by
the participating teacher and four other seventh grade Social Studies teachers within the school
district. The teacher’s classroom efforts were observed by the researcher and guided by a
classroom protocol that outlined the progression of topics and important points for discussion.
3.7.3

Student Training

Prior to the study, students watched a video recorded by a member of the research team
which introduced CompareAssess to the students. This video was based on a recruiting script that
explained that participation in the study was optional and also included directions on how to return
the consent and assent forms to designated folders prior to participation.
The students were instructed that their feedback and judgments should focus on the criteria
set by the teacher for the graphic design project. The criteria which included items such as: the
design project should be simple, visually appealing, include visuals, and follow the “bullet point
rule” (students can either have six bullet points with a maximum of six words each, or five bullet
points with a maximum of seven words each) (see Figure 3.1).
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Figure 3.1 Criteria for student assignment

To facilitate intervention groups at the midpoint ACJ session, two different CompareAssess
sessions were created and conducted at the midpoint of the project. Each session included identical
artifacts, but one session was created which prompted feedback while the other did not provide
this option to the assessors. After running the sessions, feedback was collected and distributed to
the appropriate classes and students.
At the end of the design project, all of the students participated in a final ACJ peer
assessment. As no peer feedback was collected on the final project, one session was created and
utilized with all of the student artifacts with all students acting as judges. The researcher was
present for all days that the students used CompareAssess to ensure the fidelity of the treatment
conditions, to assist with any software problems, and to oversee the completion of assigned
judgments.

3.8

Graphic Design Project

Each class was given the same graphic design project with the same assignment criteria
(see Figure 3.1). This assignment, developed by the cooperating teacher, focus on how topics
relating to outcomes of world-conflict in the Middle East effect humans at an individual,
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community, national, regional, or international level. Students were broken up into groups of five
and were asked to research and create a presentation on an assigned topic related to world-conflict.
These topics included topics such as PTSD, refugees, and weapons of mass destruction.
In addition to the assigned topics each student was instructed to tailor their assignment to
a specifically-assigned impact-level. These included:
1. Outcomes produced by conflict (e.g., PTSD) for an individual.
2. Outcomes produced by conflict for a community.
3. Outcomes produced by conflict for a nation.
4. Outcomes produced by conflict for a region.
5. Outcomes produced by conflict for the world (or an international level).
Each student produced a graphic slide (e.g., PowerPoint) on the topic’s effects at the
assigned level, as randomly assigned by the teacher. Each group of five students combined their
individual assignments and turned them in for a final presentation that included slides from all five
students addressing the specific topic from the different levels. An example of what one of the
student’s may have been assigned for their graphic design project would be how mental health (the
topic) affects people in a community (the level) as a result of world conflict. The assessment of
students was completed on an individual basis based for each students’ individual slide rather than
the combined group project.
3.8.1 Project Mid-Point
Formative peer-assessment took place at the midpoint of the project, which occurred two
weeks into the project. All student assignments, whether completed or not, were uploaded to be
evaluated through ACJ. All students were provided a login to access CompareAssess to perform
ACJ judgments. The researcher provided instructions of how to login and use CompareAssess and

34
assisted the students on the day of the midpoint formative ACJ peer assessment. Students
completed the judgments and provided and/or received feedback based on their intervention group.
For those students who provided feedback, this was accomplished through CompareAssess; when
feedback is enabled, students have the option to leave feedback on the individual artifacts being
judged by clicking an icon to access the feedback functionality (see Figure 3.2).

Figure 3.2 CompareAssess feedback icon

As both Group 2 and Group 3 (see Table 1) intervention groups were designated to provide
feedback during the peer assessment process, the feedback option was made available to the
students in these groups while using CompareAssess. When students were ready to leave feedback,
they were directed to select the feedback icon and a comment box came up for the students to leave
feedback (see Figure 3.3). All feedback left was saved and attached to each individual artifact.
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Figure 3.3 CompareAssess comment box
Group 2 and Group 3 (see Table 1) were all instructed by their teacher to leave constructive
feedback for each artifact judged and provided with examples of good constructive feedback prior
to participation in the formative peer evaluation. The teacher explained that suggestions for change
should be provided, but that these should also be prefaced with a positive comment.
Additionally, prior to the judgments, the teacher reviewed with all classes the criteria and
constraints associated with the assignment and students were directed to make judgements and
base the feedback around these criteria and constraints. Once the students were ready to make a
judgment between the two scripts, the students were directed to click the icon, resembling a scale
(see Figure 3.4), which brought them to a judgment box that guided them to making the final
judgment.
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Figure 3.4 CompareAssess judgment icon
Before officially making the judgment, the judgment box displayed a statement reminding
students of the holistic statement given for this assignment, which was to “choose the slide that
best fits the assignment criteria.” After being provided with the holistic statement, students then
selected “A” or “B” to indicate the artifact that they believed best fit the assignment criteria
between the two artifacts shown.
After the formative peer evaluations had been made, the feedback for students in Group 1
and Group 3 was obtained from the CompareAssess software and distributed to students.
Following the midpoint ACJ session, all students were given the remaining week along with the
following week to revise and turn in their final projects. Students who received feedback were
instructed to adhere to, disregard, or use the feedback received in any way they deemed useful
while working on their project for the remaining time. The students that did not receive feedback
were also given time to make revisions on their design projects following the mid-point ACJ
session.

37
3.8.2

Project End Point

At the conclusion of the project, all student work was uploaded into a final ACJ session in
which all students participated. A final ranking, with parameter values, was produced through the
judgments made by all the students. Having all the students participate in the final ACJ session
was intentional to facilitate final rank parameters that allow for an ANOVA to be conducted to
investigate potential differences in student achievement between the different intervention groups.
Following the completion of the study and the final ACJ session all students were provided a
questionnaire with questions that surveyed them on the impact of the different elements of peer
feedback on their performance. In addition to the peer assessment, the students also received grades
assigned through traditional methods by the participating teacher.

3.9

Data Sources

The quantitative data for this study was collected from four sources: the parameter values
from the midpoint ACJ sessions, the parameter values from the final ACJ session, student scores
from traditional grading methods, and student answers from a post-study questionnaire. The
student’s midpoint and final parameter values were obtained as students participated in the use of
ACJ. At the end of the project, the teacher provided the students with grades through the
traditionally-used rubric approach. The students participated in post-study questionnaire, which
was facilitated through Qualtrics software.

3.10

Analysis

Prior to analysis, the parameter values gathered were normalized for comparison. This was
done using the statistical software SPSS (version 24). As each of the parameter values had their
own scale, this normalization put each of the data points on the same scale. This also allowed for
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the accurate comparison between values. Following this normalization an ANOVA was used to
analyze the final parameter values associated with the individual student work using the
intervention groups as the covariate. This allowed the researcher to avoid any potentially
significant difference between the intervention groups that may have been associated with the
intervention.
An additional analysis was performed to investigate a potential relationship between the
final parameter value (final performance of the students’ design projects) and the midpoint
parameter value of the student’s work. For this analysis, the difference of the final and midpoint
parameter values (e.g., the delta between midpoint and final parameter values) were analyzed using
an ANOVA with the groups as the covariates. This analysis allowed for the investigation of how
students in the varying intervention groups improved from the midpoint to the final on the design
project. This ANOVA helped to analyze to see if there was a large difference from the midpoint
to the final performance of the students that necessitated consideration for the final performance.
Significant findings would indicate that the previous ANOVA used to analyze the final parameter
value of the students was a reflection of the large improvement from the midpoint to final
performance of the intervention group in which the students participated.
A two-way ANOVA was performed using the final parameter value, the world-conflict
level, and the topic assigned to the student. All of the levels were ranked on an categorical scale
with the categories being individual, community, nation, region, and international. Additionally,
when all of the final projects were turned in, all of the slides were categorized by topic and each
of these topics were coded into numbers from one to eight. After being coded, a Spearman Rho’s
correlation was used to observe the relationship between topic addressed in the slide and the
performance in peer ranking. This helped to identify if any significant difference found was
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between student performance resulting from the level assigned to the students, as opposed to the
intervention. When the assignments were turned in, each assignment was coded (e.g., individual,
community, nation, region, or the world). The correlation helped to identify if students that were
all assigned to create a graphic design project focused on the outcome of the world-conflict topic
level performed higher than the other levels. This analysis assisted in identifying any significant
effect that the topic area researched by the student had on student performance as opposed to the
formative peer feedback.
Finally, answers given on the post-study survey were reviewed for further understanding
of the impact of providing and receiving formative peer feedback. The researcher used student
responses to identify what students may have changed in their project based on the experience of
providing and receiving feedback while going through the ACJ process. This allowed for the
researcher to investigate the students’ perceived impact of providing and/or receiving formative
peer feedback. These answers were collected and analyzed categorically depending on whether or
not students found providing and/or receiving peer feedback formatively helpful and a contributing
factor in their final performance. Additionally, students commented on whether or not they found
feedback to be helpful in their process in working towards the final product of their graphic design
project (see Table 3.3).
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Table 3.3 List of analyses and variables that contribute to the analysis
Comparison

Variables

Analysis

Final parameter
values, midpoint
parameter values

Linear
Transformation

Comparing the intervention groups to see if there was a
significant difference in the performance between the groups.

Final parameter
values, intervention
groups

One-way
ANOVA

Comparing the intervention groups to see if there was a
significant difference in the performance between the groups.

Traditional grades,
intervention groups

One-way
ANOVA

Comparing the class sections to see if there was a significant
difference in the performance between the classes

Final parameter
values, class
sections

One-way
ANOVA

Comparing the class sections to see if there was a significant
difference in the performance between the classes

Traditional grades,
class sections

One-way
ANOVA

Comparing the difference between the midpoint and final
parameter values with the intervention groups to see if the
midpoint performance compared their final performance
interfered with findings regarding the intervention

Delta of final to
midpoint rank
parameter values,
intervention groups

One-way
ANOVA

Observing the relationship of the students that researched the
topics at different levels (e.g. individual, community, national,
regional, international) along with the different world-conflict
topic topics (e.g. mental health, politics, refugees, lifestyle,
education, environment, physical health, and military) and the
final parameter value to see if researching and designing for
specific levels or assigned world-conflict topics that led to
higher student achievement (as opposed to participation in
formative peer feedback).

Final parameter
values, levels,
assigned topics

Two-way
ANOVA

Observing the relationship of the students that researched the
topics at different levels (e.g. individual, community, national,
regional, international) along with the different world-conflict
topic topics (e.g. mental health, politics, refugees, lifestyle,
education, environment, physical health, and military) and the
final parameter value to see if researching and designing for
specific levels or assigned world-conflict topics that led to
higher student achievement (as opposed to participation in
formative peer feedback).

Traditional grades,
levels, assigned
topics

Two-way
ANOVA

Looking at post-survey responses to see if and how students
may have given credit to the intervention to the final
performance of their graphic design project.

Survey responses

Categorical
Analysis

Parameter values were normalized against the scores found
from traditional scoring methods in order to make sure the
values being ran were comparable to other values found.
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3.11

Summary

This chapter provided an overview of the methods that were used in this study and outlined
the quantitative quasi-experimental approach applied to investigate the research question regarding
the impact of providing and/or receiving formative peer feedback on a middle school graphic
design project.
The design project, which was a component of the world conflict unit in which this study
took place, was described in this chapter. As the research took place during a unit already being
implemented by the participating teacher, procedures to remain unobtrusive to the students and
school were also described. The accompanying procedures of the research project at the start,
midpoint, and endpoint were similarly provided.
Data sources were collected as described and the analyses applied were explained. Methods
were set into place for analysis of the quantitative data sources in order to answer the research
questions described previously.
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CHAPTER 4. FINDINGS

This chapter outlines the findings derived from the collected quantitative data in an effort
to answer the research objective and questions as previously stated. Each question, as outlined in
Chapter 1, will be each be addressed sequentially with accompanying data and analysis. All
material in this chapter is intended to describe what was discovered from the prescribed methods
and analyses.

4.1

Comparability of Students

As described in Chapter 3, prior to the research project, an ANOVA was performed with
the first quarter average grades in the classes for all participating students in order to establish
comparability between the assigned treatment groups of students. The ANOVA did not reveal a
significant difference between the grades from the students in each of the assigned groups. While
the groupings of students did not take into account every possible difference, the findings from
this ANOVA suggest that the intervention groups were sufficiently comparable in their prior
academic achievement for the research to be conducted.

4.2

Research Questions

The research objective that guided this study centered on investigating the impact of
providing and/or receiving formative peer feedback during a middle school design project. There
was one focal research question that was identified in the investigation of the research objective
stated previously. Additional sub-questions were identified that furthered this investigation. The
focal research question with accompanying sub-questions were:
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1. What differences in achievement exist, if any, between students who only provide, only
receive, or both provide and receive formative peer feedback during a middle school
design project?
a. What aspects of formative peer assessment and feedback do students recognize as
influential factors on their final design during a middle school design project?
b. What is the influence of varying the assigned topic, if any, on a student’s
achievement during a design project?

4.3

Providing Versus Receiving Feedback

The first question directing the data analysis was: What differences in achievement exist,
if any, between students who only provide, only receive, or both provide and receive peer
feedback? To answer this question, the parameter values from the final peer assessment along with
the student grades assigned by the participating teacher were collected to measure student
achievement. The parameter values were numerical values indicating student performance based
on the ACJ assessment completed by the students. An ANOVA was performed to investigate
whether students performed higher based on their assigned feedback intervention group (e.g.,
providing feedback, receiving feedback, or both providing and receiving feedback). The analysis
indicated that there was no significant difference between the student achievement, as identified
through the parameter values, and the assigned feedback intervention group (See Table 4.4). These
findings suggest that student performance was not significantly affected by whether students in
this study only provided, only received, or both provided and received feedback formatively to or
from peers during the design projects.
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Table 4.4 ANOVA of student performance in peer assessment according to intervention groups
Final Parameter Value

Between Groups
Within Groups
Total

Sum of Squares
0.84
121.16
122

df
2
120
122

Mean Square
0.42
1.01

F
0.42

Sig.
0.66

An additional ANOVA with the intervention groups as the factor and the grade assigned
by the teacher as the dependent variable was completed. This ANOVA similarly indicated that
there was not a significant difference in traditional grades assigned by the teacher between the
students in the different intervention groups (see Table 4.5).

Table 4.5 ANOVA of student performance on traditional grades according to intervention groups
Grade Assigned by Teacher Between Groups
Within Groups
Total

Sum of Squares
4.399
140.440
144.839

df
4
119
123

Mean Square
1.100
1.180

F
.932

Sig.
.448

Lastly, recognizing the potential for differences between classes (e.g., section) an ANOVA
was performed to investigate whether student performance was significantly impacted by which
class, of the five class periods taught by the participating teacher, was attended by the students.
Although comparability was found between intervention groups prior to the study (each group
consisted of at least one class), this ANOVA further assisted in checking for comparability
between classes, according to the parameter values obtained from the peer evaluation, as opposed
to the previous test (see Table 4.4) which investigated comparability between intervention groups.
Similar to previous results this ANOVA revealed no significant findings between classes
suggesting comparability between students in different intervention groups and participating
classes (See Table 4.6).
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Table 4.6: ANOVA of student performance in peer evaluation according to class attended

Final Parameter Value

Between Groups
Within Groups
Total

Sum of Squares
2.62
119.38
122

df
4
118
122

Mean Square
0.66
1.01

F
0.65

Sig.
0.63

Another ANOVA using the traditional grades from the teacher, with the class periods as
the factor, was conducted. This ANOVA similarly indicated that there was no significant
difference between the participating classes on the traditional grades received (see Table 4.7).
Table 4.7: ANOVA of student performance on traditional grades according to class attended
Grade Assigned by Teacher Between Groups
Within Groups
Total

Sum of Squares
2.894
141.945
144.839

df
2
121
123

Mean Square
1.447
1.173

F
1.233

Sig.
.295

The findings in this section indicate that the students’ performance, as obtained from either
the parameter values resulting from the final peer ACJ assessment or the grades assigned by the
teachers, was not significantly influenced by either the class they attended or the intervention group
their class was assigned.
4.3.1

Midpoint Performance Effect

As the findings indicated no significant difference in intervention group achievement at the
conclusion of the assignment – as obtained from either the ACJ session parameter values or the
traditional scores assigned – additional testing was undertaken to investigate the difference in each
intervention groups’ midpoint and final performance. Although the final achievement of each
intervention group was not significantly different this analysis was done to investigate whether an
intervention group demonstrated significant improvement from the midpoint to the final. An
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ANOVA was performed using a difference score – obtained by subtracting the normalized final
parameter values from the normalized midpoint parameter values for each student – and the
intervention groups the students participated in. This test allowed the researcher to observe if
student performance from the midpoint to the final peer assessments was significantly different
between intervention groups.
As there were two midpoint sessions, one allowing for the providing and the second
without the option of providing feedback, different data sets were used for the ANOVA’s described
above. The results indicated no significant difference, or improvement, between the midpoint and
final parameter values for any of the intervention groups (see Table 4.8).
Table 4.8: ANOVA of student performance according to class attended

Difference between Group 2 and Group
3’s Midpoint Parameter Values and Final
Parameter Values
Difference between Group 1’s Midpoint
Parameter Values and Final Parameter
Values

4.3.2

Sum of
Squares

df

Between Groups
Within Groups
Total
Between Groups
Within Groups

0.30
123.16
123.46
3.53
147.35

2
116
118
2
116

Total

150.88

118

Mean
Square

F

Sig.

0.15
1.06

0.14

0.87

1.77
1.27

1.39

0.25

Student Perceptions of Feedback

As no significant difference was found between the intervention groups in student
achievement, further analysis was done in order to understand if there was a notable difference in
student perceptions of the impact of providing and receiving formative peer feedback. The subquestion that guided this research was: What aspects of formative peer assessment and feedback
do students recognize as influential factors on their final design during a middle school design
project? Data from the post-study questionnaire following the final peer ACJ assessment
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informed the analysis for this question. Most students that participated in the survey reported that
providing and/or receiving feedback was helpful for their final project. This report was consistent
across all intervention groups (see Table 4.9).
Table 4.9: Student response of feedback
Total
Survey
Responses

Receiving
Feedback
Helpful

Providing
Feedback
Helpful

Providing and/or
Receiving Feedback
NOT Helpful

Group 1
18
15
N/A*
3
(received only)
Group 2
19
N/A*
18
1
(provided only)
Group 3
4
4
4
0
(provided and received)
*N/A signifies these students did not participate in the providing or receiving of
feedback, so the students did not report on its impact

Percentage that
Found Feedback
Helpful
83.3%
94.7%
100%

Received Feedback Only. Of these students that only received feedback, 83.3% (15 out
of 18) reported that receiving feedback was beneficial to their final project. Qualitative comments
from students, taken from the questionnaire, suggested that they felt receiving feedback was
beneficial to their final project:
The most helpful feedback I received was that I had too much information on
my bullet points and that the pictures were hard to understand. This helped
me a lot because before that I never really noticed how my slide was not very
clear or simple.
The feedback was helpful because it gave me multiple opinions on the positive
and negative aspects of my slide. This allowed me to create a better slide.
The feedback told me what was not easy to understand about my slide. It also
showed someone else's view point of the slide, which helped to edit in the way
the other person could understand.
Pretty much all the feedback was useful.
Conversely, there were a few students that felt the feedback was not beneficial for their
product. These students offered comments such as:
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Some people just told me that my slide was cool, and some people told me to
add more words to my slide, which would break the 6 by 6 rules that we
learned from our teacher
None of the feedback really gave any constructive criticism. Most just said
that it looked good and that's it.
It was mostly compliments so there were no corrections to make.
Overall the majority of students felt that, as a whole, the feedback was helpful. The students
recognized that having multiple peers reviewing their assignment was beneficial for the final
project. Several students commented that they had contradicting feedback, but were able to use the
feedback to identify what to fix for their final slide.
Provided Feedback Only. For the students that only provided feedback, 94.7% (18 out
of 19) of the students reported that providing feedback was helpful to their study. Many students
reported with comments suggesting that it helped to remind them of what was necessary for their
slide:
It was a good reminder to think about the things I need to have on my slide
We can see the different ways that people can meet criteria, and we can get
ideas from everyone to put in our own slide. Also, giving the comments can
help you see what they did wrong, and it could be a reminder to check if you
made any or the same mistakes.
As I reviewed others' presentations and submitted feedback, I saw things that I
could improve upon myself.
I found that by helping other people and giving them feedback, I was able to
have new Ideas to add to my slide.
Of particular note students recognized the importance of simplifying or making sure that
the slide was clear and easy to understand because of their experience looking at others. Students
commented:
It helped me be able to see if it is simple or not which my slide was not.
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How to make it simple.
Further, students explained that the feedback helped to give them a better understanding of
the project that was previously unclear to them. However, one student did express how they felt
providing feedback without receiving feedback did not help their project:
[providing feedback] was not helpful, because all we did was compare other
students' project. If we had gotten feedback about our own slides, that would
have helped us improve
Provided and Received Feedback Group. Many of the comments from the providing
and receiving feedback group were similar to their peers that only provided or only received
feedback. These students found that the feedback received was generally helpful in working
towards their final design project. Students found value in both providing and receiving feedback,
offering comments such as:
[Providing feedback] was helpful to people because it also helped me fix some
of my problems while fixing others too
[Providing Feedback] was helpful because it showed me my own flaws that
were also on others' slides.
Some feedback [received] was contradicting itself, but most feedback was
helpful.
The most helpful feedback I received was that I had too much information on
my bullet points and that the pictures were hard to understand. This helped
me a lot because before that I never really noticed how my slide was not very
clear or simple.
The majority of student responses were positive suggesting that students recognize
feedback as being formatively useful. Students specifically recognized that having comments
from several peers was beneficial as not all of the comments were particularly useful.
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4.4

Topic or Level Effect on Final Performance

The second sub-question that directed the data analysis was: What relationship exists, if
any, between student’s achievement and the assigned topic of the student’s design project?
As each student was assigned a topic (e.g., refuges, PTSD) and a level (e.g., individual,
community), a two-way ANOVA was conducted to compare the main effects of the assigned topics
and levels and the interaction effect between the topics and levels on the final parameter values
and traditional grades. No significant findings were found in this analysis indicating the topic and
level assigned to the students did not significantly influence their achievement – as obtained from
the ACJ session parameter values (see Table 4.10).
Table 4.10: Two-way ANOVA of student performance in peer evaluation according topic and
level
Tests of Between-Subjects Effects
Dependent Variable: Final Parameter Values
Source
Type III Sum of Squares
Corrected Model
14.648a
Intercept
0.224
Topic
3.571
Level
1.954
Topic * Level
9.685
Error
87.04
Total
101.721
Corrected Total
101.688
a R Squared = .144 (Adjusted R Squared = -.211)

df
34
1
7
4
23
82
117
116

Mean Square
0.431
0.224
0.51
0.489
0.421
1.061

F
0.406
0.211
0.481
0.46
0.397

Sig.
0.998
0.647
0.846
0.765
0.993

An additional two-way ANOVA was conducted to compare the effects of the topics and
level and the interaction effect between the topic and level on the traditional grades assigned to
students. This analysis also revealed no significant difference between the topic and level assigned
and the scores received by the students from the teacher’s assessment of the projects (see Table
4.11).
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Table 4.11: Two-way ANOVA of student performance in traditional grades according topic and
level
Tests of Between-Subjects Effects
Dependent Variable: Traditional Grade
Source
Type III Sum of Squares
Corrected Model
20.070a
Intercept
5330.614
Topic
1.955
Level
2.903
Topic * Level
15.402
Error
65.685
Total
8920
Corrected Total
85.754
a R Squared = .234 (Adjusted R Squared = -.080)

df
34
1
7
4
23
83
118
117

Mean Square
0.59
5330.614
0.279
0.726
0.67
0.791

F
0.746
6735.827
0.353
0.917
0.846

Sig.
0.829
0
0.927
0.458
0.665

These findings suggest students and teachers did not significantly favor certain topics or
levels in the peer ACJ assessments or the traditional grading. Further supporting these findings,
the JCC reliability level, produced through the CompareAssess software, was moderately strong
(r=0.65) suggesting that the majority of students typically followed the same criteria, or assessment
patterns, while participating in the comparative judgments.

4.5

Conclusion

This chapter discussed the findings that resulted from the data collected in this research.
The data indicated that students across classes did not perform significantly better whether they
provided feedback, received feedback, or both provided and received feedback from peers at the
midpoint of a design project. This was found to be true for both the parameter values obtained
from peer evaluation, and the traditional grades received from the teacher. Relatedly, there was
not a no significant difference found when observing the difference in parameter values from the
midpoint to the final peer assessments according to the intervention groups. Students improvement
within intervention groups were not significantly affected by providing and/or receiving feedback.
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Additionally, there was no significant difference between students with different worldconflict topics and/or levels; once again this was true for both parameter values and traditional
grades. These findings suggest that student achievement was not significantly affected by the
assigned topic, such as refugees, economy, or mental health.
Despite providing and/or receiving feedback not having a significant effect on their final
projects the majority of students that responded to the post-study survey recognized benefits from
both providing and receiving formative peer feedback. Additionally, students provided examples
regarding how providing and/or receiving feedback helped them to see how to improve their
project in their final design.
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CHAPTER 5. DISCUSSION, RECOMMENDATIONS, AND CONCLUSION

This chapter will outline the research performed in this study. The findings presented in
the previous chapter will be discussed with the intention of identifying salient points and
possibilities for future research and exploration in future studies. Each sub-question within the
research question will be addressed to fully understand the role of this research in informing
current curriculum practices.

5.1

Study Overview

This study investigated the influence of providing and/or receiving formative peer feedback
during a middle school design project on student achievement. The focus of this research was to
understand best practices related to formative feedback and assessment during a middle school
student design project. The practices of formative feedback, that were specifically investigated,
were providing, receiving, and both providing and receiving peer feedback during a design project.
Through the findings from this research, teachers may more fully implement effective practices in
the classroom without spending excessive time trying to alter formative assessment practices in
the classroom.
The study took place over the course of four weeks with students participating in a design
project. All students were given the same assignment that revolved around designing a PowerPoint
slide that illustrated a topic related to world conflict in the Middle East. Topics assigned to students
included mental health, post-war economy, refugees, and politics. In addition to a topic, the
students were assigned a level around which to explain how these world-conflict topics effected
humans (e.g., individual, community, country, region, or international levels). At the middle of the
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project, students participated in a formative peer assessment, using adaptive comparative
judgement, which included providing and/or receiving formative peer feedback.
After participating in the ACJ session and providing and/or receiving feedback to/from
peers, students were given two weeks to revise their project for final submission. After submitting
the final project, students participated in a second ACJ session. This ACJ session produced
parameter values for the students’ work that were used in this research as a measure of student
achievement. These parameter values were used as quantitative data in statistical analyses to view
how student achievement may have been affected by different feedback interventions (see Chapter
4). Students with permission participated in a post-study survey with open-ended questions around
potentially-influential feedback elements and what changes each element may have led to in the
final submission of the student’s design project. The responses received from the questionnaire
provided data that assisted in understanding how students viewed the impact of providing and/or
receiving of formative peer feedback. The results of the analyses in Chapter 4 will be discussed
with accompanying recommendations for future research.
This study sought to investigate the best practices of formative peer feedback during middle
school design project. The research question that sought to answer this research objective was:
1. What differences in achievement exist, if any, between students who only provide, only
receive, or both provide and receive formative peer feedback during a middle school design
project?
The sub-questions used to assist in answering the research question stated above included:
a.

What aspects of formative peer assessment and feedback do students recognize as
influential factors on their final design during a middle school design project?
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b.

What relationship exists, if any, between student’s achievement and the assigned
topic of the student’s design project?

5.2

Discussion

While the findings from the analyses of the data collected through the research study were
presented in Chapter 4, further discussion of the individual research questions will be presented
here. The findings from each of the sub-questions adjoined with observations from the study will
be discussed in the following sections. The discussion will also include factors discussed from the
research design in Chapter 3.

5.3

Providing and Receiving Feedback

The first sub-question that will be addressed asked, “What differences in achievement
exist, if any, between students who only provide, only receive, or both provide and receive peer
feedback?” After statistical analysis, it was revealed that there was not a significant difference
between the three intervention groups’ final design project performance. This may suggest that
neither providing nor receiving feedback to or from peers is necessary or advantageous during
formative peer assessments.
Additionally, no significant difference was found between the intervention groups in the
difference between the midpoint to final rank order. This suggests that the students’ improvement
from the midpoint to the final of the design project was comparable between intervention groups
and aligns with the other findings indicating that providing and/or receiving feedback formatively
from peers did not result in significantly different achievement across intervention groups.
A previous study done with middle school students in a similar setting revealed that
students that who participated in a formative ACJ peer assessment had higher achievement than
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the students that participated in traditional peer-evaluation exercises (Bartholomew, Strimel, &
Yoshikawa, 2018). Recognizing that in this research, providing or receiving of feedback through
ACJ software did not have significant difference in student achievement, it is possible that other
factors may be influential on student achievement such as participation in the ACJ exercises.
Additionally, as there was no significant difference in student performance based on
providing and/or receiving feedback, the preparation time spent collecting and dispersing feedback
to students may be an unnecessary addition to the classroom experience. It may be sufficient to
have the students formatively participate in a comparative, or other, exercises with students only
providing feedback and to forego students receiving peer feedback formatively.
One thing that should be noted in this discussion is software malfunctions that happened
on the day of the study. On the days of the midpoint judgments, the software moved slowly with
a significant delay. As a result of these problems, each class’ experience in the use of the software
was slightly different - the first and second classes were split in half where one half participated in
judgments and the other half worked on other assignments for the class and then the students
switched. The first class completed most of their judgments whereas the second class was not able
to get through as many judgments because the system continued to slow down as the students were
using it. For the third class, the students were separated into small groups (e.g., five students) who
were participating in judgments at a single time before a new group began.
These subtle changes to the approach for using the software, although not ideal, and not
previously planned, helped the system to move faster and allowed all the students to get through
the assigned judgments. Additionally, some students in the intervention groups that were
designated to only provide formative peer feedback made comparisons without providing
feedback, as they demonstrated frustration with the program. The lagging software along with
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student impatience may have affected the effectiveness of the varying interventions. While
students were waiting for the software to load, there was more discussion than would be expected
by students that were focused on making judgments while possibly simultaneously providing
feedback for peers. This discussion may have provided peer feedback that was not considered in
the analyses in Chapter 4.
5.3.1

Student Perceptions of Feedback

The final sub-question that was addressed in this study was, “What aspects of formative
peer assessment and feedback do students recognize as influential factors on their final design
during a middle school design project?” Despite the analyses revealing that there was not a
significant difference in performance between the intervention groups, some students expressed
concern while participating in the post-study questionnaire about never receiving any feedback.
Although these students’ performance was still comparable to their peer’s that received feedback,
some students felt that receiving feedback, and not providing, was a beneficial exercise. It is also
possible that popular practices of providing and receiving feedback have caused students to have
certain views of what best classroom practices are. The students may feel more comfortable in the
process of peer feedback if they receive feedback.
There were several observed responses from students that may reflect how students
responded to peer feedback. The students that moved through the delayed judgments were notably
frustrated during the peer assessment process. Many of the students had audible exasperated
comments, such as “thank goodness” or “yes!” when instructed to close the program and move
onto a different activity. However, other students did not express these sentiments and used the
time to work to improve their design projects. When the system had less delay, one student
commented that it was fun to assess peer work in this manner. The researcher noted that when this
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teacher previously implemented ACJ in the classroom, there was no software problems and
students appeared to enjoy the process and wanted to complete more judgments than the required
amount. There was a noticeable difference in student excitement and interest in peer assessment
when the software was moving quickly and smoothly as opposed to the disinterest and frustration
that occurred when the software faced increasing lag with use. It is possible that student enjoyment
of the feedback process may have influenced the impact of the intervention.
Despite the differences in enjoyment in the formative peer assessment process, ACJ
appeared to be beneficial for the students in terms of receiving formative peer feedback because it
provided students with multiple comments. This may assist towards minimizing the concern of
having differing quality in feedback to or from students, as there was a range of feedback given.
However, future studies may find that these results are contingent on the amount of “helpful”
feedback each student receives.
As previously mentioned, there was feedback between students outside of the intended
intervention that was provided and/or received. Despite preventions in place, throughout all of the
class periods a small number of students consistently shared the judgment options with their peers’.
Many of the students showed and discussed with their neighbor the slides on the screen. This was
especially frequent with the students that participated in comparisons sessions where the students
did not provide feedback to peers. Additionally, many students made a point to show their slide to
a classmate if it came up in the judgments.
Further, there were many students that were interested in whether their peers chose their
work. Some students asked friends if they chose their slide above others with several openly
admitting when they chose a friend’s slide. Conversely, despite familiarity with the slide or the
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owner, there were also students that would not tell each other which slide they chose during the
judgment session.
5.3.2

Recommendations for Future Peer Feedback and Student Perceptions Research

One possible area to be researched further is adding an intervention group that does not
provide or receive feedback. If the results from this process were not significantly different in
terms of student achievement, it’s possible additional time could be used by teachers in lecture,
work time, or in other ways.
Additional data analysis showed that some students provided lengthy feedback to their
peers with the time spent providing feedback to peers ranging from approximately 20 to 30
seconds. Students had large variations of time spent making comparisons when providing feedback
– largely a result of the time it took them to type out the feedback. Of the students that only received
feedback, there were several judgments made in one second and 311 judgements made under ten
seconds. However, there were several students in this group showing abnormally large comparison
times (e.g., 50 minutes for one comparison) when not providing feedback. This suggests the time
that is currently being used in class on formative peer assessments may not be necessary. By
identifying whether or not the providing and receiving of feedback while using ACJ is necessary,
classroom time could be optimized by the omission of providing peer feedback.
Another suggestion for further research is to examine the act of comparisons. All the
students in this study were exposed to student work through the process of making comparative
judgments. It is possible that making comparisons during formative peer feedback is more
effective for student achievement than other approaches. The comparison process may also make
it easier for the students to observe when they are lacking in assignment criteria for the design
project when seeing completed criteria on peer’s projects that they are comparing. This
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identification by students could help them to recognize the need to complete criteria on future
projects, as well.
One final suggestion for future research would be varying the exposure of students to other
students’ work – and the new ideas that come with it. In the study by Bartholomew, Strimel, and
Yoshikawa (2018), all students received exposure to several assignments submitted by peers
through the ACJ process, but the amount of student work observed by students was not controlled.
This research also did not control how many different assignments from peers a student observed.
Although some students may have made the same amount of judgments, many of those judgments
could have potentially been with one of the same artifacts. Future research may be able to provide
answers as to the usefulness of exposure in student achievement in design projects.
Future research may be beneficial to investigate the effect of formative peer feedback with
students that participate in a formative peer evaluation with their peers compared to how the
students do when participating individually. The pressure from peers in choosing certain
assignments may influence what students see as good or bad design. Students may not have
considered the criteria when working around peers as opposed to if they worked individually.
Students may also profit from receiving further instruction on providing helpful feedback.
Even though the teacher reviewed constructive feedback principles, a review of the feedback
showed that there were several students who only provided positive or negative feedback, and
there were many who did not provide any suggestions for change. The results from this study may
be different if there was more consistency in the quality of feedback given.
Additionally, it may be beneficial to inquire from students for specifics of what they
changed on their project as a result of the feedback. Many students may acknowledge that they
found the feedback beneficial, but it was difficult to assess how beneficial feedback was without
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tracing it to the results of the feedback. Research in this vein may also identify possible differences
in the quality of feedback given to students.

5.4

Topic and Level Effect

An additional sub-question addressed in this study was “What is the influence of varying
the assigned topic, if any, on a student’s achievement during a design project?” Analysis in Chapter
4 revealed no significant difference in student achievement because of differing student topics.
Neither the student body nor the teacher favored one of the specific topics or levels when assessing
the design projects produced by the individual students. The moderate JCC reliability (r=0.65) also
showed that there was general agreement between students when participating in the formative
assessment. However, while acknowledging that there did not appear to be significant differences
in topic or level preference, this reliability level indicates that students were not in complete
agreement of what criteria they were using for assessing the final slide.
During the peer assessment, students shared different views on what was important on the
final slide. For example, the researcher noted that one visiting teacher asked various students that
were making judgments in the group 1 (did not provide feedback) what they were looking at. Some
students responded that they were looking to see if the slide was readable and had visuals, while
other students reported that they were looking to see which one looked better as a whole. Other
students also commented that they were looking to see which slide had better facts - demonstrating
a variety of priorities, within students, regarding assessment.
5.4.1

Recommendations for Future Research Regarding Varying Assignment Topics

Future studies may be beneficial in observing student understanding of assessment criteria.
Students may act differently following a review of criteria amidst peer assessment. In previous
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work with ACJ, the assessors participated in ACJ trainings that involved receiving instructions,
making judgments, checking reliability, discussing criteria further if reliability is not high enough,
and continuing the process until there is enough assessor agreement (Davies, Collier, & Howe,
2012). Future research may want to disregard feedback and simply investigate the importance of
criteria. It could be profitable to observe the practice of assessor training with students and
investigate if students have higher achievement based on higher agreement for criteria. If students
have a unified understanding of criteria, that may be beneficial for both the peer assessment as
well as the personal performance of the students on the design project.

5.5

Research Design Discussion

As this study took place in an affluent area in the United States, these the findings and
discussions stated previously may only be applicable to similarly affluent areas. In addition to the
socio-economic status of the area, the participating teacher in the project had advanced education
with several teaching endorsements. The participating teacher also had over ten years of teaching
experience – specifically in secondary education. The outcomes of this investigation may vary
depending on the experience of the teacher and the grade level.
In addition to the setting, this study took place in a social studies classroom, the
participating teacher’s endorsements all related to geography, history, or government. However,
despite the graphic design project the participating teacher’s endorsements did not include a
communications, multi-media, or other form of graphic design endorsement. These findings may
be different in a class that the teacher has some form of graphic design endorsement and the
differences in endorsement may lead to different student’s experiences and outcomes in class.
The participating teacher was aware of which classes were receiving each intervention. The
teacher asked to be informed so that they did not give the students incorrect instructions on whether
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or not they would be providing and/or receiving feedback. The grades assigned by the participating
teacher through traditional methods may have been influenced by the teacher’s knowledge of the
intervention groups and the teacher’s awareness of groupings may have influenced the classroom
instruction and, in turn, the students.
5.5.1

Recommendations for Future Research for Varying Research Design

It may be beneficial to investigate the impact of providing and/or receiving feedback in
areas with a lower socio-economic status in future studies. In addition to looking at less-affluent
areas, future research may benefit from varying the grade level and the experience of the teacher.
Future studies may also benefit from investigating design classes or in classrooms that the
teacher holds a graphic design endorsement. Students that have a more focused participation in the
elements and principles of design may participate in formative peer assessments with a different
mindset.
Future research could also intentionally not inform the participating teacher of the
intervention groups. The teacher may need to be absent and/or absolve from answering questions
during or regarding the peer assessments and would need to be removed from the administering of
feedback back to the students that were to receive feedback. These changes may reveal a difference
in grades assigned by the teacher, or the students being less aware of the interventions they were
participating in. The change in student awareness may also change the students’ perceptions of the
impact of providing and/or receiving formative peer feedback on their design project.

5.6

Conclusion

There appears to be significant potential for future work and research based on the findings
in this study. As students and society continue to change, there is a need to continue to improve
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our understanding of best practices of feedback in education. While feedback has shown to be
beneficial for students (Ardington & Drury, 2017), the practice of formative peer feedback may
still hold some elements that are unnecessary. As student achievement was comparable between
students that provided feedback, received feedback, and both provided and received peer feedback,
it may be that practices involving each step of formative peer feedback may not be highlyinfluential and/or necessary practices. With this knowledge, teachers may not need to utilize as
much time collecting and redistributing peer feedback, as the providing of feedback to peers may
be beneficial enough for students.
Additionally, varying topics assigned did not show significant differences in student
achievement in both the student and teacher assessment. However, there still remained some
disagreement between students in what to judge students on when comparing peer work. With this,
it may be worthwhile to investigate the influence of criteria assessment training for students.
Students may be able to both provide more helpful feedback when there is a stronger understanding
of assignment criteria and have a better understanding of what to do on their own project.
Student perceptions of class practices should not be understated. The majority of students
reported that they recognized that both providing and receiving feedback to/from peers was
beneficial to their personal performance on their final design projects. It may be beneficial for
future projects to investigate how students respond to the quality of feedback. It may be that as
students improve in providing higher quality of feedback their critical thinking skills for their
current and future design projects improve.
Identifying elements of best practices that are helpful to student learning is important for
education. This identification can move forward to help remove obstacles for educators by
optimizing the time spent planning and implementing practices. The findings from this study can
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help to inform those involved with formative peer assessment and feedback practices in education.
Teachers implementing design projects may be able to increase student achievement, and remove
wasteful practices in their classroom, through the application of the findings from this research.
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